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Water Footprint Network provides science-based, practical solutions and strategic insights that empower companies,
governments, small-scale producers and individuals to transform the way we use and share fresh water within
earth’s limits.
Founded in 2008 by the University of Twente, WWF, UNESCO-IHE, World Business Council for Sustainable
Development, International Finance Corporation, Netherlands Water Partnership and Water Neutral Foundation, we
are a dynamic, international learning community.
Working together with and supported by hundreds of partners worldwide, we drive action towards sustainable,
efficient and equitable water use, build communities to escalate change in river basins, share knowledge and train
practitioners to solve the world’s water crises.
As the global leader in Water Footprint Assessment, we find solutions using a common methodology that interlinks
water related issues and leads to strategic action for water stewardship, resource efficiency, fair allocation and good
governance. Our data, tools and Global Water Footprint Standard bridge sectors and viewpoints, illuminate the path
towards integrated water resource management and accelerate progress towards sustainable development.
www.waterfootprint.org
C&A Foundation is a corporate foundation, affiliated with the global clothing retailer C&A. It is working to transform
the apparel industry into a fair and sustainable industry that respects the rights of workers, improves livelihoods and
conserves the environment. It collaborates with key partners to achieve the best results and greatest long term
impact. From farmers to factory workers, it helps build strong and resilient communities in all the countries we
touch.
www.candafoundation.org

The Water Footprint Network has been supporting C&A in developing a deeper understanding
of water consumption and pollution arising from raw materials production and garment
processing. This has been done through quantifying the water footprint of raw materials and
processing, assessing the sustainability of these water footprints and recommending strategic
response options which will reduce the water footprint and make it more sustainable. Three
studies have been completed:
• “C&A’s Water Footprint Strategy: Cotton Clothing Supply Chain”
• “Grey Water Footprint Indicator of Water Pollution in the Production of Organic vs.
Conventional Cotton in India”
• “Toward sustainable water use in the cotton supply chain. A comparative assessment of the
water footprint of agricultural practices in India”
These training materials are accompanying materials to “A guide to reducing the water
footprint of cotton cultivation in India”.
http://www.waterfootprint.org/Reports/CA_Strategy_Final_Report_Formatted%2006.08.2013.pdf
http://www.waterfootprint.org/Reports/Grey%20WF%20Phase%20II%20Final%20Report_Formatted%2006.08.2013.pdf
http://waterfootprint.org/media/downloads/Assessm_water_footprint_cotton_India.pdf
All images by Water Footprint Network or under Creative Commons: https://creativecommons.org/licenses/by/2.0/

• Introduction – cotton and water
• The water footprint
• Cotton farming and the water footprint
• Strategies for water footprint reduction and increased crop
yield on cotton farms

• Cotton in the global water context

Cotton is arguably the world’s most important
natural fibre with nearly everyone on earth
coming into contact with cotton daily.
To meet this demand, over 25 million tonnes
of cotton are produced every year in over 80
countries, supporting 250 million people’s
livelihoods in the production stages alone.

Cotton accounts for 3%
of global agricultural water

3%
Cotton

1 Cotton Incorporated, 2013
Former Aral
Sea, Central Asia

97%
All other
crops

Approximately 70% of the
world’s fresh water
withdrawal is used by
agriculture of which
global cotton production
accounts for 3%1.

India has become the largest
producer of cotton in the world
in the 2015/2016 growing
season.
India produces around 25% of
the world’s cotton.
It also has the largest area
under cotton cultivation in the
world, representing about 38%
of the world area under cotton
cultivation.
BCI (2015); Cotton Association of India (2016); Statista (2016)

The water consumed to grow
India’s cotton exports in 2013
would be enough to supply
85% of India’s 1.24 billion
people with 100 litres of water
every day for a year.
Meanwhile, more than 100
million people in India do not
have access to safe drinking
water.

https://www.theguardian.com/sustainable-business/2015/mar/20/cost-cotton-water-challenged-india-world-water-day
Former Aral
Sea, Central Asia

Water is taken up by roots
and transpired through cotton
plants. This is what makes
the plants grow.
Water is evaporated from the
soil, standing water and
leaves of the plants.
These combine together to
form the total
evapotranspiration from the
farm – the amount of water
consumed by the farm.
Former Aral Sea, Central Asia

Evapotranspiration

Transpiration

Evaporation

Water is consumed either
because it is
• evapotranspired,
• incorporated into the plant;
or
• is taken from one water
source and returned to
another, or at another time.

Photo credit: Indiawaterportal.org (July, 2012)

Former Aral Sea, Central Asia

Cotton can consume as much
as 60% or even more of the
average annual rainfall in
Maharashtra, in one growing
season.

Rain

Evapotranspiration

Irrigation

Water and nutrients
to leaves and bolls

Carbohydrates to roots

Blue water
surface or
groundwater
used for
irrigation

Evaporation

Green water
rainfall that
stays in the
root zone of
the soil

Runoff and leaching

Rain

Evapotranspiration

Irrigation

Water and nutrients
to leaves and bolls

Carbohydrates to roots

Cotton is a major user of
fertilisers and pesticides
worldwide. Fertilisers and
pesticides are carried by
water that runs off the
field or through the soil,
carrying the pollutants
with it, which end up in
surface or groundwater.

Evaporation

Grey water
Runoff and leaching

The ‘water footprint’ helps us understand the pressure that people’s activities are
putting on freshwater resources.

•
•

•
•

Water footprint measures the volume of water consumed or polluted.
It tells us where and when water is used, which allows it to be compared to the
water available.

The water footprint can measure both direct and indirect water use.
A water footprint can be calculated for a process, a product, a producer (e.g. a
company). a consumer, group of consumers (e.g. a nation) or a geographic
area (e.g. a river basin).

The water footprint can be measured for three components:
green and blue water footprint measure water quantity
grey water footprint measures water quality.

Green water footprint: volume of rainwater evaporated
or incorporated into product
Blue water footprint: volume of surface or
groundwater evaporated or incorporated into product,
lost return flow
Grey water footprint: volume of water needed to meet
water quality standards

The green water footprint occurs when
rainfed crops are grown.
The green water footprint tells us how
much green water – rainfall stored in the
soil as moisture or temporarily staying on
top of the soil or plants – is consumed
(evapotranspired) on the farm during the
growing season.

The blue water footprint occurs
when irrigation is used on a farm.
The blue water footprint tells us
how much blue water – fresh water
from rivers, lakes or groundwater –
is consumed (evapotranspired) on
the farm during a growing season.

The grey water footprint occurs when
fertilisers and/or pesticides are used on a
farm and runoff or leach into surface or
groundwater.
The grey water footprint is the volume of
fresh water required to be present in the
surface or groundwater if ambient water
quality standards are to be met, given the
amount of pollution that has come from the
farm field into the freshwater resource.

11%
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1600 litres water
water
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8%
7%

85%

1020 litres water
Mekonnen & Hoekstra, 2012

1 l milk

cotton

On average globally it takes:
• 10,000 litres of water to grow a kg
of cotton; and

• 8,000 litres to grow the cotton for a
pair of jeans.
11 kg
kg

10 000
litres of water

(Mekonnen and Hoekstra, 2010; 2011)

8 000 litres

The water footprint is determined by:
• The inputs used –
 the amount of water consumed
(evapotranspired) over the growing
season whether it is from rainfall or
irrigation
 the amount and type of fertilisers and
pesticides applied over the growing
season
• The amount of outputs –
 the yield (tonnes of cotton) per hectare
Former Aral Sea, Central Asia

Data was collected from
702 cotton farms in three
states in India:
• Gujarat – 350 farms
• Maharashtra – 251 farms
• Madhya Pradesh – 100
farms
This data was used to
calculate the green, blue
and grey water footprint
and to relate these to the
agricultural practices used
on the farms.
Safaya et al. (2016)

Conventional farming: has the fewest
restrictions in the chemicals or seeds used,
mostly synthetic agrochemicals for pest
control and fertilisers
Hybrid farming: REEL Cotton (Responsible
Livelihood Enhanced Environment) farmers
were trained to use agrochemicals in a more
careful and efficient way than conventional
farms
Organic farming: uses techniques such as
crop rotation, compost, and biological pest
control, leading to improved ecosystem and
soil health, forbids the use of synthetic
chemicals

Agricultural
Practice

Average Green Water Footprint
(m³/ha)

Average Blue Water Footprint
(m³/ha)

Madhya
Pradesh

Gujarat

Maharashtra

Madhya
Pradesh

Gujarat

Maharashtra

5,985

5,381

5,177

372

464

13

REEL

n/a

5,652

5,374

n/a

381

0

Organic

n/a

5,340

5,891

n/a

372

289

5,985

5,493

5,506

372

400

123

Conventional

State Average

The green water footprint and blue water footprint in cubic metres per hectare
tells us the volume (and type) of water consumed on the farm during the
cotton growing season.

Safaya et al. (2016)

Agricultural Practice

Average Grey Water Footprint
(m³/ha)
Madhya Pradesh

Gujarat

Maharashtra

496,657

9,108

88,698

REEL

n/a

3845

29,432

Organic

n/a

204

2,153

496,657

4,386

40,094

Conventional

State Average

The grey water footprint in cubic metres per hectare tells us the volume of
water required to be in the surface or groundwater for the amount of pollution
coming from the cotton farm during the growing season.

Safaya et al. (2016)

Agricultural Practice

Yield
(tonnes/ha)
Madhya Pradesh

Gujarat

Maharashtra

Conventional

1.49

2.30

2.01

REEL

n/a

3.20

3.49

Organic

n/a

1.15

1.06

State Average

1.49

2.63

2.06

The yield in tonnes per hectare tell us how much has been produced from the inputs
of green water, blue water, fertilisers and pesticides on the cotton farm during the
growing season. The yields and the cubic metres per hectare are combined to get
the water footprint in cubic metres per tonne. This tells us how much water was
consumed to produce a tonne of cotton.
Safaya et al. (2016)

Because REEL farms had the highest yields of the three types of agricultural
practices, they have the lowest green water footprint per tonne of cotton.
Safaya et al. (2016)

Conventional farms in Maharashtra used very little irrigation. Of the farms that
relied on more irrigation, REEL farms from Gujarat had the lowest water footprint,
again because of their higher yields.
Safaya et al. (2016)

(cubic meters of water per tonne of
cotton)

333 000
(tons of cotton per hectare)

1,15 3,20 2,30

178

1 200
4 000

1,49

360
8 000
44 000

1,06 3,49 2,01

Safaya et al. (2016)

There are significant
differences in the grey
water footprint on farms
depending on the
agricultural practices
used.

The best yields came
from farms using
pesticides that were
less toxic – the REEL
farms.
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Land levelling
• Description: Land levelling is a process of flattening or
modifying existing slopes or undulations rather than
necessarily creating a level surface as the name may imply.
• Benefits: A well prepared and levelled field, or cropping on
contour in sloping terrain, or a ridge and furrow system can
reduce evaporation, restrict field runoff (which is important in
cases with limited water availability), and optimise fertiliser
and pesticide application reducing grey water footprint. In
addition, land levelling helps create a larger farming area, is
in favour of faster seeding and less labour work, and better
weed control.

Reduced tillage system
• Description: Reduced tillage is a practice of reducing soil
disturbance and allowing crop residue or stubble to remain
on the ground or to be incorporated into the soil. There are
many ways to reduce tillage on your farm, from simply
swapping from moldboard plows and disc-harrows to using
spaders, chisel plows or subsoilers, to implementing strip-till,
zone-till, ridge-till, no-till or permanent-bed systems.
• Benefits: Reducing the amount of tillage can reduce soil
erosion and runoff of particulate nutrients, improve water
infiltration and increases organic matter that maintains a
suitable soil moisture content. Reduced tillage causes less
soil compaction and protects the habitat of helpful organisms
from being destroyed by excess tillage. All these can result in
better yields and less leaching of nutrients. It also controls
weed growth.

Land
levelling

Reduced
tillage
system

Impact on green
water
footprint

Impact on blue water Impact on grey
footprint
water
footprint

Reduction in
unproductive
evaporation and runoff
and better retention of
soil moisture.

Reduction in
unproductive
evaporation and runoff
and better retention of
soil moisture.

Reduction in runoff
and washing off of
fertilisers.

Reduction in
unproductive
evaporation due to
increased organic
matter that maintains
suitable soil moisture
content.

Reduction in
unproductive
evaporation due to
increased organic
matter that maintains
suitable soil moisture
content.

Reduction in herbicide
application. Increase
in losses of dissolved
Phosphorus with time
increasing the grey
water footprint.

Impact on crop yield

Crop yield increases
as a result of
increased soil
moisture and less
leaching of nutrients.

Planting date
•

Description: Planting date management is a very
important step and the optimal planting date would help
achieve early fruit set, establish strong fruit retention, and
make the most of the primary fruiting cycle. Achieving
earliness in a cotton crop is also important for insect
management considerations, and to minimize exposure of
the primary fruiting cycle to the hot, humid monsoon
weather which increases fruit loss and abortion. For the
best results, before sowing the field must have a minimum
soil water moisture, preferably achieved with a 30-40 mm
of rainfall or equivalent irrigation.

•

Benefits: Selection of planting date has a profound impact
on crop yield.

Seed Selection
•

Description: Seed selection is a very important step in
cultivation and crop varieties are developed to be more
drought tolerant, resistant to water logging, tolerant to
salinity, resistant to pests, etc.

•

Benefits: A suitable crop variety can impact the overall
water footprint in multiple ways such as reducing
transpiration without lowering the yield and stabilising the
yield despite adverse conditions that can lead to reduction
in crop yield.

Crop rotation
•

Description: Crop rotation is the practice of growing a
series of dissimilar or different types of crops in the same
area in sequenced seasons. As a general guidance an
annual rotation of crops with different root systems is
recommended.

•

Benefits: Crop rotation reduces soil erosion, increases
soil fertility, helps pests control and improves crop yield. It
is a good practice that can either reduce, or at least
maintain the current level of the grey water footprint of
crop production because of reduced application of
pesticides.

Intercropping & green manure
•

Description: Intercropping is a practice of growing two or
more crops simultaneously on the same piece of land.
Types of intercropping are, in general: mixed intercropping,
row intercropping, strip intercropping, and relay
intercropping.

•

Benefits: As an alternative to monoculture, intercropping
can improve soil moisture retention and reduce
unproductive evaporation due to increased soil cover
resulting in water footprint reduction. It provides crop
residue (green manure) that can be incorporated into the
soil to improve soil nutrients and build a favourable soil
structure. It may reduce pesticide use due to suppressing
weeds and controlling pests. If Nitrogen-fixing plants are
used, less fertilisers will be needed.

Intercropping of cotton and cucumber, Nimar, India
Photo credits: http://ruraldevelopmentmodelindia.blogspot.nl/

Seed
selection

Impact on green
water
footprint

Impact on blue water Impact on grey
footprint
water
footprint

Reduction in
transpiration and
greater drought
tolerance.

Reduction in
transpiration and
greater drought
tolerance.

Crop rotation
Reduction in

Reduction in

Interunproductive
unproductive
cropping/
evaporation due to
evaporation due to
green manure increased soil cover. increased soil cover.

Reduction in
pesticide, herbicide
and fertiliser
application.
Reduction in
pesticide, herbicide
and fertiliser
application.

Impact on crop yield

Crop rotation
stabilises or improves
crop yield.
Yield increases due to
green manure and
mulching effect of
intercropping.

Surface
flooding

Sprinkler
system

Furrow
system

Drip
system

Subsurface
drip system

Cotton is a drought tolerant crop, however severe water shortage in critical
growing stages can lead crop failure or low yield. Therefore, irrigation is
often required. Decreasing the blue water footprint due to irrigation may
require more financial investment.

Surface flooding
•

Description: Fresh water is taken out of a river, lake or
reservoir and transported through an open canal system to
the farm field and applied as a sheet of water with the help
of gravity to spread over the land. Losses of fresh water
occur through evaporation, seepage and inefficient water
management.

•

Benefits: Flood irrigation is effective in providing sufficient
water to the field at low investment. Due to open and
standing water on top of the soil, unproductive evaporation
is highest in this irrigation system when compared to other
technologies. The blue water footprint is high relative to
other irrigation techniques. The water demand is also high
due to percolation from the inefficient application of water.

Photo credits: Jeff Vanuga, USDA Natural Resources
Conservation Service

Sprinkler irrigation
•

Description: Sprinkler irrigation is a method of applying
irrigation water that mimics natural rainfall. Water is
distributed through a system of pipes usually by pumping.
It is then sprayed into the air through sprinklers so that it
breaks up into small water drops that fall to the ground.

•

Benefits: Sprinkler irrigation is suitable for a large range
of topographies and field dimensions and provides a
uniform distribution of water. Accurate and easy
measurement of water applied Unproductive evaporation
can be reduced by using technologies such as LESA (low
elevation spray application) and MESA (mid-elevation
spray application). As a farmer would have more control
over managing the application of water, sprinkler irrigation
is better than surface flooding with respect to water
demand.

Furrow irrigation
•

Description: Furrow irrigation is a type of surface
irrigation in which water is released into the furrows, often
using gravity, and it seeps vertically and horizontally to
enrich the soil moisture.

•

Benefits: Furrow irrigation (short furrows, ideal slope,
fast application) may lead to reduced evaporation and
hence reduced blue water footprint when compared to
surface flooding and sprinkler irrigation systems. The blue
water footprint can be further reduced through the
practice of alternate furrow irrigation, which consists of
irrigating every other furrow of a field, whereby the off
furrow is left dry. Alternate furrow irrigation results in a
reduction of water application, hence, reduction of blue
water footprint, without significantly affecting yield and
thereby leading to more efficient water use.

Photo credits: LandLearn NSW

Drip irrigation
•

Description: Drip irrigation systems commonly use tubes
that are placed on the soil surface next to the crop to
apply irrigation water with high precision.

•

Benefits: Due to the application of water nearer to the
root zone of the crop, the unproductive evaporation from
the surrounding land is avoided, reducing the blue water
footprint compared to surface flooding, sprinkler and
furrow irrigation.

Subsurface drip irrigation
•

Description: Subsurface drip irrigation is where a lowpressure, high efficiency irrigation system uses buried
drip tubes or drip tape to meet crop water needs at the
soil-root interface itself.

•

Benefits: Due to water being applied directly to the
plant’s roots at subsurface level, subsurface drip irrigation
has the lowest blue water footprint of all irrigation
systems.

Impact on green
water
footprint

Impact on blue
water
footprint

Impact on grey
water
footprint

Surface
flooding

High levels of
unproductive
evaporation, largest
water demand.

Highest levels of
runoff and leaching of
pesticides and
fertilisers.

Sprinkler
irrigation

Unproductive
evaporation similar
to surface flooding.

Furrow
irrigation

Reduction in
unproductive
evaporation
compared to surface
flooding.

Impact on crop yield

Irrigation improves
crop yield where
rainfall does not meet
crop water
requirements.
Highest levels of
Irrigation improves
runoff and leaching of crop yield where
pesticides and
rainfall does not meet
fertilisers.
crop water
requirements.
Reduced levels of
runoff and leaching of
pesticides and
fertilisers.

Irrigation improves
crop yield where
rainfall does not meet
crop water
requirements.

Impact on green
water
footprint
Drip irrigation

Subsurface
drip irrigation

Impact on blue
water
footprint

Impact on grey
water
footprint

Impact on crop yield

Greater reduction in
unproductive
evaporation due to
the application of
water nearer to the
root zone of the
crop.
Further reduction of
unproductive
evaporation due to
application of water
directly to the root
zone at subsurface
level.

Lowest levels of runoff
and leaching of
pesticides and
fertilisers.

Irrigation improves
crop yield where
rainfall does not meet
crop water
requirements.

Lowest levels of runoff
and leaching of
pesticides and
fertilisers.

Irrigation improves
crop yield where
rainfall does not meet
crop water
requirements.

Irrigation strategy – full irrigation
•

Description: The simplest irrigation strategy is full
irrigation, i.e., irrigate to meet the full evapotranspiration
needs of the plant throughout the growing season. When
insufficient water is available for irrigation, a farmer can
either opt for a partial irrigation to all his crop lands, or
irrigate only a portion of the farm field.

•

Benefits: With full irrigation, the irrigation water demands
are met in full and the blue water footprint is highest in
this irrigation strategy mainly due to higher unproductive
evaporation from the fields surrounding the crop.

Irrigation strategy – supplemental
irrigation
•

Description: Supplemental irrigation is the application of
water at critical growth stages where rainfall is not
adequate to support the full plant growth.

•

Benefits: Compared to full irrigation, supplemental
irrigation has lower unproductive evaporation thereby
reducing the blue water footprint; however, crop yield may
be lower with supplemental irrigation than with full
irrigation. Provision of supplemental irrigation at sowing if
the monsoon is delayed and at critical crop growth
stages, in particular flowering and boll formation, can
result in higher yields than the rainfed system when
rainfall is insufficient for optimal plant growth.

Irrigation Canal Digging, North Gujarat
Photo credits: Columbia Water Center

Irrigation strategy – deficit irrigation
•

Description: Deficit irrigation is the practice of applying
less water than the full crop water requirements.

•

Benefits: Cotton can be grown under controlled water
stress (deficit irrigation) without severe negative impacts
on its yield and sometimes with an improvement in the
quality of cotton fibre. This can result in a lower blue
water footprint compared to full irrigation.
Photo credits: USDA Natural Resources Conservation Services

Impact on green
water
footprint

Impact on blue
water
footprint

Impact on grey
water
footprint

Impact on crop yield

Full irrigation

Highest levels of
unproductive
evaporation.

Highest crop yield per
unit of land.

Supplemental
irrigation

Reduced
unproductive
evaporation
compared to full
irrigation strategy.

Deficit
irrigation

Significant savings
in irrigation water
demand.

Crop yield higher than
rainfed system, but
can be lower than
yields under deficit
and full irrigation
strategies.
Higher crop yields
compared to rainfed
and supplemental
irrigation.

Mulching
•

Description: Mulching is the application of natural and/or
synthetic material to cover the soil surface. Applying mulch
during the plant’s early growth stage provides more benefits
than application at the late growth stage. Organic mulch is
relatively low cost compared to synthetic mulch.

•

Benefits: Mulching reduces the unproductive evaporation
from open land surrounding the crop resulting in a direct
reduction in the green and blue (where irrigation is used)
water footprint. The other benefits are reduced weed growth,
stabilised soil temperatures, less soil erosion and reduced
runoff of water and fertilisers from the field. Synthetic black
polyethylene mulch is the best for weed control, reduction of
soil evaporation, increase of soil temperature and increase
of soil water stored. Organic mulches improve the condition
and water-holding capacity of the soil, increase the
infiltration of water, supplies nutrients and provides an ideal
environment for earthworms and other beneficial soil
organisms.

Photo credits: USDA Natural Resources Conservation Services

Nutrient management
•

Description: Nitrogen, Phosphorus, Potassium and other micro-nutrients must be available to plants
during different growth stages to ensure optimal yields. These can come from synthetic or organic
sources.. Measuring soil fertility and applying nutrients sequentially will avoid excessive or improper
timing of application of nutrients.

• Benefits: Careful application of nutrients is needed to reduce runoff and leaching from fields, thereby
decreasing the grey water footprint. Nutrient availability, particularly Nitrogen and Phosphorus, are
critical to high yield and water use efficiency. Synchronizing Nitrogen and Potassium supply with crop
demand may result in higher crop yield. Fertigation (controlled irrigation and simultaneous fertiliser
application) significantly reduces Nitrogen application rates without any reduction in crop yield.
Overuse of synthetic nutrients can reduce yields over the long-term. A good approach is to integrate
organic manures with chemical fertilizers to avoid ill effects on the soil.

Selection of pesticides
•

Description: Pesticides are the largest contributor to water pollution arising from cotton farms.
Choosing pesticides that have a lower toxicity, avoiding highly toxic substances and selecting
pesticides that are effective against a number of different pests will minimise negative impacts
from pesticide use. If there is an organic alternative, this should be used. Application rates
should be managed to maximise effectiveness whilst reducing the amounts that may runoff or
leach to fresh water. There should be no calendar or random spraying.

•

Benefits: Controlling pests generally leads to higher crop yields. Since pesticides are not
taken up by plants, they run off into freshwater bodies. Pesticides with less toxicity or organic
and natural pest control will reduce the grey water footprint.

Integrated Pest Management
•

Description: The key principles underpinning IPM include:







•

Preserving and enhancing populations of beneficial
organisms;
Prevention of pest population build-up (target and
reduce the population of pests);
Ensuring a healthy crop that can withstand some
degree of damage;
Regular monitoring of the crop for pests, beneficial
insects and crop damage;
Management of resistance or stop building up of
pesticide resistance; and
Managing the crop to early maturity to reduce the
length of time the crop is exposed to pests.

Benefits: Integrated Pest Management reduces the grey
water footprint.

Mulching

Nutrient
management
Selection of
pesticides
Integrated Pest
Management

Impact on green
water
footprint

Impact on blue
water
footprint

Reduction in
unproductive
evaporation.

Reduction in
unproductive
evaporation and
irrigation water
demand.

Impact on grey
water
footprint

Impact on crop yield

Increase in crop yield
due to better soil
moisture retention and
weed control.
Synchronised
application and
fertigation reduce grey
water footprint.
Use of lower toxicity
and/or organic
pesticides reduces
grey water footprint.
Reduces pesticide
use and grey water
footprint.

Increased crop yield
due nutrition needs of
plant being met
Pest control increases
crop yields.

Pest control increases
crop yields.

Land maintenance - leaching
•

Description: All irrigation waters contain salts and, as
water evaporates, salts concentrate in the soil profile and
must be displaced below the root zone before they reach
a concentration that limits crop production. Salt leaching
is achieved by the movement of water applied in excess
of crop water requirements. When there is enough rainfall
before the next land preparation, leaching is not needed
immediately after the harvest.

•

Benefits: Post-harvest leaching increases the grey water
footprint in the short run, but improves soil fertility, which
can increase yields. It reduces the chances of pests
becoming resistant to pesticides due to prolonged
exposure.

Impact on green
water
footprint
Land
maintenanceleaching

Impact on crop yield

Impact on blue
water
footprint

Impact on grey
water
footprint

Increase in blue
water footprint

Increase in grey water Increased yield in
footprint
subsequent seasons
due to increased soil
fertility.

Some of the main cotton growing regions

At least four billion people face water scarcity during some part of the year. Cotton
is grown in many regions with severe water scarcity.
Mekonnen and Hoekstra (2016)

1989

2014

In the 1960s, the former Soviet Union
undertook a major water diversion project on
the arid plains of Kazakhstan, Uzbekistan,
and Turkmenistan. The region’s two major
rivers, fed by snowmelt and precipitation in
faraway mountains, were used to transform
the desert into farms for cotton for clothing
production which was exported to the western
world.
Before the project, the Syr Darya and the Amu
Darya rivers flowed down from the mountains,
cut northwest through the Kyzylkum Desert,
and finally pooled together in the lowest part
of the basin. The Aral Sea was once the
fourth largest in the world.

Source: NASA http://earthobservatory.nasa.gov/Features/WorldOfChange/aral_sea.php

48% of the global population lives where ambient water quality standards for
Nitrogen are exceeded.
Mekonnen MM and Hoekstra AY; (2015)

Overuse of fertilisers leads to eutrophication, use of toxic pesticides
impacts the health of people, plants and animals.
Sulfur being washed out from
a plastic bag for reuse in the
Yamuna river near Sahadra,
New Delhi
Source: Daily Mail

Algae and dead fish in Dianchi Lake,
China, as a result of severe
eutrophication.
Photo Credit: Greenpeace China

Former Aral Sea, Central Asia

